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PROBLEM TO BE SOLVED: To miniaturize the device 
and reduce the weight of it, and save energy by reducing 
the installation space in the direction of heights of 
respective cylindrical rolls such as a photosensitive 
body-drum, a fixing roll in an electrophotographic 
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SOLUTION: Cylindrical raw metallic pipes 1, 2 are 
formed. The pipe shown in the drawing (a) is a welded 
pipe rough pipe (welded joint-cylindrical body), and the 
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is arranged outside, the pipes are drawn in the 
direction of an arrow A to form thin-walled metallic 
pipes 5 of nearly 0.03 to 0.1 5 mm thick. 
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printer, etc. 
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♦NOTICES* 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer, So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A metal hollow tube-like object which is a metal hollow tube-like object and is characterized by forming in 
the thickness direction flexibly at thickness of 0.03-0. 1 5mm of abbreviation. 

[Claim 2] A manufacture method of a metal hollow tube-hke object characterized by being the manufacture method of? 
flexible hollow tube-like object, having formed a cylinder-like metal element tube in the metal thickness direction, 
carrying out the drawing of this metal element tube, and making it form in thickness of 0.03-0. 1 5mm of abbreviation. 
[Claim 3] A manufacture method of a metal hollow tube-like object which is the manufacture method of a hollow tube- 
like object flexible in the metal thickness direction, carries out deep drawing of the plate-like metal plate by press 
working of sheet metal, and is characterized by having formed a cup element tube, ironing this cup element tube and 
making it form in thickness of 0.03-0. 1 5mm of abbreviation. 

[Claim 4] A manufacture method of a metal hollow tube-like object characterized by being the manufacture method of s 
flexible hollow tube-like object, having formed a cylinder-like metal element tube in the metal thickness direction, 
applying and carrying out expansion processing of the interior to the fluid pressure, and forming this metal element tube 
in thickness of 0.03-0. 15mm of abbreviation. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is used for photo conductor drums, such as a flexible 
metal ultra-thin belt and a metal flexible sleeve especially a copying machine, and a printer, a fixing assembly, etc., and 
relates to a suitable metal hollow tube-Hke object and its manufacture method. 
[0002] 

[Description of the Prior Art] The toner image which exposed the photo conductor drum with the picture signal, formed 
the toner image with the developing machine, and was formed in this photo conductor drum is imprinted on the 
recording paper, and he carries out heat fixing by the fixing assembly further, and is trying to output in a copying 
machine, a printer, etc. of an electrophotography method. And in such an image formation process, various roll 
members, such as the above-mentioned photo conductor drum, and a fixing roller, a pressurization roller, are used. 
Usually, this roll member is formed cylindrical or in the shape of a cylinder, and is driven by the motor. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the above conventional roll members had the trouble that it was 
cylindrical or cylindrical, the installation space of the height direction was especially large, and a miniaturization and 
lightweight-izing of equipment could not be attained for this reason. 

[0004] This invention aims at offering the metal hollow tube-like object which an installation space is small, and a 
miniaturization and lightweight-izing of equipment can be attained, and can attain energy saving, and its manufacture 
method. 
[0005] 

[Means for Solving the Problem] A metal hollow tube-like object concerning this invention and its manufacture methoc 
are constituted as follows. 

[0006] (1) It is a metal hollow tube-like object, and formed in the thickness direction flexibly at thickness of 0.03- 
0. 1 5mm of abbreviation. 

[0007] (2) A cylinder-like metal element tube was formed, and the drawing of this metal element tube is carried out, an 
it was made be the manufacture method of a hollow tube-like object flexible in the metal thickness direction, and to 
form in thickness of 0,03 -0. 1 5mm of abbreviation. 

[0008] (3) Deep drawing of the plate-like metal plate was carried out by press working of sheet metal, and a cup 
element tube was formed, and this cup element tube is ironed and it was made be the manufacture method of a hollow 
tube-like object flexible in the metal thickness direction, and to form in thickness of 0.03-0.1 5mm of abbreviation. 
[0009] (4) It is the manufacture method of a hollow tube-Hke object flexible in the metal thickness direction, and a 
cylinder-like metal element tube was formed, expansion processing of the interior to the fluid pressure is applied and 
carried out, and this metal element tube was formed in thickness of 0.03-0. 15mm of abbreviation. 
[0010] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained about a drawing. 

[001 1] The metal hollow tube-like object conceming this invention is used as a belt or a sleeve with a copying machine 

etc., and is flexibly formed in thie thickness direction of plastic working at the thickness of 0.03-0. 15mm of abbreviatioi 

[0012] The quality of the material as an above-mentioried belt and an above-mentioned sleeve SUS (301, 
302,303,304,304L, 305,3 10,31 6,3 16L, 631, 430, 420, 630, XM7), Although it can use if it is the metallic material in 
which plastic working is possible, although nickel, nickel alloy, Ti, Ti alloy, a tantalum, molybdenum, Hastelloy, a 
permalloy, a maraging steel, aluminum, aluminum alloy, Cu, Cu alloy, Fe (a tin plate, STKM), etc. are desirable Also 
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especially in this, SUS (304,3 1 6L), Ti alloy, aluminum alloy, Cu alloy, and Fe are desirable. 

[0013] Drawing 1 is drawing showing the 1st example of this invention, and shows the manufacture process of the meta 
hollow tube-like object of the above-mentioned configuration. 

[0014] First, the metal element tubes 1 and 2 of the shape of a cylinder shown in (a) of drawing 1 and (b) are formed. 
What is shown in (a) indicates it in a welding pipe element tube (welded joint cylinder object) and (b) as the seamless 
pipe element tube. And as shown in (c) of drawing 1 , a mold 3 is inserted in the interior of the metal element tubes 1 
and 2 among drawing machines, a dies body 4 is arranged outside, a drawing is carried out in the direction of arrow 
head A, and the light-gage metallic conduit 5 of 0.03-0. 15mm of thickness abbreviation shown in (d) of drawing 1 is 
formed. At this time, the thinning of the thickness of the metal element tubes 1 and 2 is carried out, the irregularity of a 
weld bead is also canceled and it is equalized. 

[0015] Thus, the formed light-gage metallic conduit 5 is flexible in the thickness direction, a configuration is imiform, 
and fatigue strength is size and serves as a flexible cylinder in a hand of cut. Therefore, since it can be used by making i 
the shape of a belt when this is used for the photo conductor drum and fixing assembly of a copying machine or a 
printer, an installation space can be made small, downsizing of the height direction is attained, and a miniaturization anc 
lightweight-izing of equipment can be attained. 

[0016] Furthermore, if it is in the heat fixing roller of a fixing assembly, by the thinning of a metal belt, compaction of £ 
warm uptime is possible and energy saving and improvement in the speed can be attained. Moreover, since a heat fixing 
portion (nip field) can be extended, image quality is also stabilized. 

[0017] Drawing 2 is drawing showing the 2nd example of this invention, and shows the maniifacture process of ah 
above-mentioned tube-like object like dra wing 1 . 

[0018] First, as shown in (a) of drawing 2 , press working of sheet metal of the plate-like metal plate 1 1 is carried out b} 
the mold 12 and the dies body 13 among deep-drawing machines, deep drawing is performed, and the cup element tube 
14 shown in (b) of drawing„2 is formed. And as shown in (c) of drawing 2 , a mold 15 is inserted in the interior of the 
cup element tube 14 among ironing machines, a dies body 16 is arranged outside, and the light-gage metallic conduit 11 
which it irons to the arrow head B method, and is shown in (d) of drawing 2 is formed. Thinning can be attained by 
ironing the cup element tube 14 which carried out deep drawing in one step thru/or two steps in 2-3 steps in that case. 
[0019] Thus, the formed light-gage metallic conduit 17 can also be used as a flexible belt and a sleevb, and can achieve 
the same fijnction. [ as well as what was obtained in the 1st example of the above ] 

[0020] m addition, the cup element tube 1 4 of the above-mentioned bottoming which carried out deep drawing in this 
example or a cup element tube without a bottom — being the so-called ^- spinning processing is carried out and you maj 
make it form the light-gage metallic conduit 17 in this case, the knife which rotates with a mold while rotating — the 
thinning of a cup element tube will be attained by the member. 

[0021] Drawin g 3 is drawing showing the 3rd example of this invention, and shows the manufacture process of an 
above-mentioned tube-like object like d rawing 1 and drawing 2 . 

[0022] First, the metal element tube 21 of the shape of same cylinder as what is shown in (a) of drawing 1 and (b) is 
formed, this is inserted in the interior of the die 22 of a blister expansion processing machine as shown in (a) of drawing 
3 , and a liquid 23 is put into the interior of the metal element tube 21 . And as shown in (b) of d rawing 3 , a liquid 23 is 
compressed firom arrow head C-C*, fluid pressure is applied fi-om the interior of the metal element tube 21, expansion 
processing is performed, and the light-gage metallic conduit 24 shown in (c) of drawing.3 is formed. 
[0023] Thus, the formed light-gage metallic conduit 24 can also be used as a flexible belt or a sleeve, and can acquire 
the same operation effect. [ as well as what was obtained in the 1st example of the above and the 2nd example ] 
[0024] Dra wing 4 is drawing showing the example of use of the light-gage metallic conduit formed in each above- 
mentioned example. Like illustration, by the former, what was being used as a heavy-gage cylinder pipe can be used foi 
the size of the height direction with the quality of the material of thin meat, making it small, and thin-shape-izing and 
space-saving-ization can be attained. 

[0025] Moreover, when it uses for the fixing assembly of a copying machine by thinning, warm-up time also becomes 
short and can aim at energy saving and a cost cut. 

[0026] As mentioned above, although each example of this invention was described, the hollow tube-like object of this 
invention fills the indispensable following elements as a belt. 

[0027] ** In case a belt rotates, the property of bearing the repeat bending stress (mhob) generated by coiling around a 
roller, a sliding guide, etc. is maintained. 

[0028] ** The property of bearing the stress (mhot) of the tension generated when a tension is given to a belt is 
maintained. 

[0029] ** The property of bearing the stress (mhou) bent crosswise [ belt ] generated in case it coils around the crown 
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face pilley for belt meandering transit prevention (drum mold pulley) is maintained. 

[0030] Moreover, the point of effective layout as a belt method is stopping within the fatigue strength in which the belt 
quality of the material's has each stress conceming a belt, and is expressed with the following formulas. 
[003 1 ] mhomax(combined stress) =mhob(bending stress)'+'mhot(tensile stress)+mhou (addition stress) 
mhof(fatigue strength) >mhomax (combined stress) 

If the tensile strength, hardness, and fatigue strength of the above-mentioned hollow tube-like object are influenced by 
the drawing-out working ratio in each manufacture method, the rate of ironing, and expansion working ratio and 30% oi 
working ratio is taken For example, in the case of SUS304, material reinforcement is a 350HV degree and tensile 
strength is 2 1050Ns/mm. It becomes a degree and combined stress S is 2 60 Kgf(s)/mm. It sets under a condition and 
they are 107 repeats. The necessity reinforcement of a rotation degree is maintainable. 

[0032] Drawing 5 and drawing 6 are drawings showing the fatigue test data based on the above-mentioned working 
ratio, in (a) of drawing 5 , (b) of the relation between reduction of sectional area and HV degree of hardness and this 
drawing indicates the relation of tensile strength to be reduction of sectional area, and drawing 6 serves as an S N curve 
which shows the number N of repeats of processing, and the relation of combined stress S. 
[0033] 

[Effect of the Invention] As mentioned above, accordinjg to this invention, a cylinder roll caii be used as a belt or a 
sleeve, an installation space becomes small, and it is effective in the ability to attain a miniaturization and lightweight- 
izing of equipment. 

[0034] Moreover, warm-up time becomes short by thinning, and energy saving and a cost cut can be aimed at. 



[Translation done.] 
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* NOTICES* 

Japan Patent 0££ice is not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This dociiment has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



IDrawing 1] 

(a) (W 




OS) ^ 



[Drawing.2] 
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[Drawing 5] 
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[Translation done.] 
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